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DETAILED ACTION 



Claim Objections 



1 . The numbering of claims is not in accordance with 37 CFR 1 .126 which requires 
the original numbering of the claims to be preserved throughout the prosecution. When 
claims are canceled, the remaining claims must not be renumbered. When new claims 
are presented, they must be numbered consecutively beginning with the number next 
following the highest numbered claims previously presented (whether entered or not). 
Misnumbered claims 27,28,29 have been renumbered 26, 27, 28, respectively. 

Claim Rejections - 35 USC § 112 



2. Claim 21 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The basis for determining the width of the trench without said 
annealing is not fixed and therefor indefinite. The annealed 'allowed width' is a function 
of this indefinite measure and is therefor also indefinite. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

I^or ln V ! a n ? T S Pate ? ted ° r described in a printed P ub "<*«°n in this or a foreign country or in public 
use or on sale .n th.s country, more than one year prior to the date of application for patent ir^the United 

4. Claims 1-4, 7-12, 14, 17-20, 23, 25, 27 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Thei et al. (US 6,350,662 B1). 

Thei et al. discloses a method to reduce defects in shallow trench isolations by 
post liner anneal. The substrate has reduced defects by a nitrogen anneal. A silicon 
substrate is provided. Etching is used (RIE which stands for reactive ion etching) on the 
substrate to form the shallow trenches with corners seen in Fig. 4.. A liner silicon oxide 
layer (LINOX of the applicant's claims) is grown by wet oxidation at between about 800- 
900 degrees C on the interior surfaces of the shallow trenches. The substrate and liner 
are annealed to reduce or eliminate defects, dislocations, interface traps, and stress in 
the silicon substrate. This inherently must mean that the stress in the liner oxide are 
also reduced since the liner is formed on the substrate. The anneal takes place in N 2 at 
a temperature of between about 1000 to 1 150 degrees C. (see col. 4 lines 1-10) A 
silicon oxide isolation layer is then deposited by CVD (see col. 4 lines 20-30) over the 
liner layer and completely filling the shallow trenches, (see abstract for the above). 
Then, as in col. 4 lines 44-55, after planarization by CMP, polysilicon features are 
deposited and defined (i.e. etched) by processing steps typical in the art over the 
isolation structure thus formed. Thei et al. discloses the anneal as a way of reduction 
defects and breakdown of the isolation. The leakage in a semiconductor device is an 
inherent result of the breakdown of the oxide isolation, (see col. 1 and 2 lines 60+ and 
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1 -20, respectively) RIE was known to be inherently a plasma process for etching 
trenches, (see Akatsu et al. US 6,319,794 B1 col. 6 lines 54-60.) 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 5, 15, 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thei et al. as applied to claims 1-4, 7-12, 14, 17-20, 23, 25, 27 above, and further in 
view of Wolf et al., Silicon Processing in the VLSI Era, Volume 1 : Process Technology, 
Lattice Press, Sunset Beach, CA, USA, pp. 56-70. 

Thei et al. does not explicitly state that the annealing step denudes or getters at 
least one of the substrate or the liner oxide. 

Wolf et al. discloses on page 66 in advantage a) that thermal annealing was a 
known method for forming denuded areas as a part of intrinsic gettering processes. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to combine the knowledge of Wolf with that of Thei et al. because 
Wolf et al. further discloses the affects of the annealing performed by Thei et al. to 
include denuding and gettering. 
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7. 



Claims 6, 13, 22, 24, 29 are rejected under 35 U.S.C. 103(a) as being 



an 



unpatentable over Thei et al. as applied to claims 1-4, 7-12, 14, 17-20, 23, 25, 27 
above, and further in view of Ishikawa et al. (US 6,277,706 B1). 
Thei et al. is described above. 

Thei et al. does not disclose explicitly that the anneal reduces stresses in the 
liner layer. 

Ishikawa et al. discloses a method of manufacturing isolation trenches utilizing 
additional silicon nitride layer. In cols. 34 lines 50+ and 1-14 is described the annealing 
of silicon oxide to make a tighter structure. This tighter structure is defined in col. 3 
lines 20-30 to mean densification of the silicon oxide. In col. 5 lines 25-50 describes 
that a properly annealed and thereby densified silicon oxide will avoid stresses in the 
trenches, reduce faults in the substrate, and surely isolate individual circuit elements. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to combine Thei et al. with Ishikawa et al. because the latter discloses 
annealing methods which result in the avoidance of stresses in the trenches, the 
reduction of faults in the substrate, and the sure formation of isolated individual circuit 
elements. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
present invention that the annealing of Thei et al. reduces stresses, increases 
densification, in the liner silicon oxide layer because Ishikawa et al. discloses such in , 
silicon oxide layer thus annealed, and such annealing would have been anticipated to 
produce an expected result. 



8. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Thei et 
al. as applied to claims 1-4, 7-12, 14, 17-20, 23, 25, 27 above 
Thei et al. is described above. 

Thei et al. does not explicitly disclose the thickness of the trench. 

It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to optimize the thickness of the trench because oxide breakdown was 
a known property of oxide layers and due to capacitance effects, is related to the 
thickness of the dielectric (here, the oxide), such optimization would have been 
achieved with only routine experimentation and would have been anticipated to produce 
a expected results. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew A. Anderson whose telephone number is (703) 
308-0086. The examiner can normally be reached on M-Th, 6:30-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Benjamin Utech can be reached on (703) 308-3836. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
872-931 0 for regular communications and (703) 872-931 1 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 
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